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izer were determined by ICP-MS. Correlation coefﬁcients of the detected elements changed between
0.9631 and 0.9999, the limits of detection range from 0.18 to 0.77 lg/L, and relative standard devi-
ations range from 1.17% to 3.82% for all the elements, ICP-MS (Inductively Coupled Plasma-Mass
Spectrometry) is a good method to determine plant nutritional elements simultaneously. Data
showed that brand 1 is a real KH2PO4 fertilizer, but P and K concentrations are obviously lower
than the labeled value; another brand contained little KH2PO4, so this fertilizer is a false fertilizer.
We can know that KH2PO4 fertilizers contain some other plant nutritional elements, such as B, Si
and Zn, so KH2PO4 fertilizers not only provide K and P but also some trace elements.
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Foliar fertilizers including major elements and trace elements
are new type fertilizer resources, which played an important
role in increasing crop yield and improving the quality of agri-
cultural products (Qin and Deng, 2009). For the reasons that
farmers have no ability to judge false fertilizers, and foliar fer-
tilizers have good economic returns (Lin, 1998), so many low-
grade fertilizers have entered the market. At the same time,
many fertilizers contained many other trace elements, which
are important to crop growth and development but farmers
did not pay attention to them. The labeled elements and other
ﬁve plant nutritional elements in two popular potassium dihy-
drogen phosphate fertilizers were determined in this paper,
which will provide a scientiﬁc basis for farmers to purchase
and use foliar fertilizers.
Table 1 The correlation coefﬁcient, limits of detection and
relative standard deviations of the detected elements.
Heavy
metals
Correlation
coeﬃcient
Limits
of
detection
(lg/L)
Relative
standard
deviations
(RSD, %)
Ca 0.9896 0.45 3.47
K 0.9688 0.52 2.93
Mg 0.9875 0.36 3.72
P 0.9631 0.77 2.74
Zn 0.9999 0.36 1.17
B 0.9775 0.18 2.20
Si 0.9965 0.26 3.82
Table 2 Concentration of seven kinds of plant nutritional
elements in KH2PO4 fertilizer (lg/g).
Brand 1 Brand 2
Labeled value K P34%, P P52% Active ingredient P98%
Ca 21.54 257.09
K 261,153.85 142.56
Mg 4.92 98,917.32
P 213,365.38 22.56
Zn 8.50 20.28
B 32.02 2273.62
Si 10.67 0.00
90 Y.-k. Rui et al.ICP-MS is a new method to determine metal elements,
which have many advantages compared with other detecting
methods, detecting many elements simultaneously, with higher
accuracy and with higher precision. In this study, seven plant
nutritional elements in potassium dihydrogen phosphate fertil-
izers including K and P in chalks were determined by ICP-MS.
2. Experimental
2.1. Materials and instruments
Chalks were collected in classrooms of China Agricultural
University, Beijing. The ICP-MS instrument was the PQ Excell
instrument (ELAN DRCII, PE Company, USA).
2.2. Experimental method
Sample preparation and instrument parameters were referred
to Zhang’s method (Rui and Qu, 2009; Zhang and Rui,
2010; Zhang et al., 2010).
3. Results and analysis
Correlation coefﬁcient of the P element was 0.9631 and Zn
0.9999, correlation coefﬁcients of other detected elements
changed between 0.9631 and 0.9999. Limits of all detected ele-
ments range from 0.18 to 0.77 lg/L, and relative standard
deviations range from 1.17% to 3.82% for all elements (Table
1). All data showed that ICP-MS is accurate and precise for
detecting plant nutritional elements in potassium dihydrogen
phosphate fertilizer simultaneously.Results showed that brand 1 is a KH2PO4 fertilizer, but its
concentration is obviously lower than the labeled value; an-
other brand contained little KH2PO4, so this fertilizer is a false
fertilizer. We can know that KH2PO4 fertilizers contain some
other plant nutritional elements, such as B, Si, Zn, etc., so
KH2PO4 fertilizers not only provide K and P but also some
trace elements (Table 2).
4. Conclusions
(1) ICP-MS is an accurate and precise method to determine
plant nutritional elements simultaneously.
(2) Farmers should note fake fertilizers, which will affect the
yield of crops.
(3) Single foliar fertilizers contain many other unlabeled
plant nutritional elements, which are important for crop
yield and the quality of agricultural products.
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